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of an Imperial Agricultural College in connection with an 
Experimental Farm and Research Laboratory, to be carried 
on under the general direction of the Inspector-General of 
Agriculture, at which it is intended to provide a thorough 
training in all branches of agricultural science, combined 
with constant practice in farming work and estate manage¬ 
ment (see p. 564). There will be courses of instruction ex¬ 
tending to five years, which will qualify men to fill posts 
in the Department of Agriculture itself, such as those of 
assistant directors, research experts, superintendents of 
farms, professors, teachers, and managers of encumbered 
estates. 

In conclusion the Governor-General in Council states in 
the minute that the system of education thus extended makes 
provision in varying degrees for all forms of intellectual 
activity that appeal to a civilised community. It seeks to 
satisfy the aspirations of students in the domains of learn¬ 
ing and research * it supplies the Government with a 
succession of upright and intelligent public servants; it 
trains workers in every branch of commercial enterprise 
that has made good its footing in India; it attempts to 
develop the resources of the country and to stimulate and 
improve indigenous arts and industries; it offers to all 
classes of society a training suited to their position in life; 
and for these ends it is organised on lines which admit of 
indefinite expansion as the demand for education grows and 
public funds or private liberality afford a larger measure 
of support. It rests with the people themselves to make a 
wise use of the opportunities that are offered to them, and 
to realise that education in the true sense means something 
more than the acquisition of so much positive knowledge, 
something higher than the mere passing of examinations, 
that it aims at the progressive and orderly development of 
all the faculties of the mind, that it should form character 
and teach right conduct—that it is, in fact, a preparation 
for the business of life. 

The aspirations of the Government of India, so far as 
university education in particular is concerned, may be 
gathered both from the minute already referred to and from 
the Viceroy’s speech at the meeting of his Legislative 
Council on the occasion of the passing of the Universities 
Act. The minute points out that it has been realised in 
India that universities which are merely examining bodies 
tend to accentuate the defects of the Indian intellect—the 
disproportionate development of the memory and the in¬ 
capacity to observe and appreciate facts. It is proposed to 
reconstitute the unwieldy senates of the universities, and 
to define and regulate the position and powers of the 
syndicates. The universities are to be empowered to provide 
teaching, while collegiate teaching will be tested by in¬ 
spection in addition to examination, and a higher educa¬ 
tional standard will be enforced from collegiate colleges. 
Government is prepared to afford liberal financial aid to 
enable universities to adapt themselves to the new conditions, 
and it is hoped that such aid may stimulate private 
beneficence. 

Lord Curzon, in his speech to the Legislative Council, 
said that the fact that the Government had taken the 
power of the last word in the entire programme of recon¬ 
struction of Indian universities is the best guarantee that 
the programme will not be inoperative, though he regretted 
that the Government is compelled to be so dominant a 
factor in the settlement of Indian problems. But, he con¬ 
tinued, if the Government had not taken up this particular 
problem of higher education, who would have done it? and 
if the Government had not made itself responsible for seeing 
it through, who could give any guarantee that it would 
not have proved abortive? It is quite likely, said the Viceroy 
later, that the senates and syndicates of the universities of 
India will be. perfectly competent to stand by themselves 
and will make no . mistakes, but if not, and until they are 
created, the matter must necessarily be in doubt, and the 
Government must, in common prudence, retain the power. 

It is consequently clear enough that the improvement of 
education in India in the immediate future is now fully 
assured, and it may ; be expected with confidence that the 
result of this development will in our eastern empire be 
identical with that in other countries, viz. an increased 
prosperity and national Well-being, 
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PLATING UPON ALUMINIUM. 

ANY attempts to plate other metals upon aluminium 
have been tried, but although apparent success has— 
for a short time—attended some of these efforts, the film 
of metal plated on has not been of such a nature as to 
stand wear or. rough usage* Messrs. C. F. Burgess and 
Carl Hambuechen publish a new method in the March 
number of Electrochemical Industry. The difficulty of 
plating on aluminium is generally, and probably correctly, 
attributed to the invisible film which forms upon that metal 
when exposed to air* Therefore most of the methods 
previously described depend upon the removal (or attempted 
removal) of this film by means of solvents, such as acids 
or alkaline hydroxides, and the rapid transference from the 
pickling to the plating bath. 

An ideal method would be to plate in a bath containing 
some substance which would dissolve off the film of oxide 
from the aluminium and thus leave it clean for the de¬ 
position of the metallic film. Messrs. Burgess and 
Hambuechen find that the presence in the bath of soluble 
fluorides, such as sodium or ammonium fluoride, or prefer¬ 
ably a small quantity of free hydrofluoric acid, dissolve off 
or prevent this film formation. 

The next important point is to plate as a base metal, upon 
the aluminium, one which will adhere tenaciously to its 
surface, or partially alloy with it. Zinc appears to possess 
this property of adhesion to a high degree. 

The method of procedure is first to clean the aluminium 
by immersion for a few minutes in a bath of hydrofluoric 
acid ; this produces a suitable roughening of the surface; 
the adhesion to a perfectly polished surface is not satis¬ 
factory. On removal from this bath the aluminium is rinsed 
in running water, dipped for a few seconds in a bath con¬ 
sisting of a mixture of sulphuric acid 100 parts and nitric 
acid 75 parts, again rinsed in water, and placed in the 
plating bath. 

The plating bath consists of a mixture of zinc and 
aluminium sulphates, which is very slightly acidified, and 
contains about 1 per cent, of hydrofluoric acid and an 
equivalent amount of potassium fluoride. After the deposi¬ 
tion has continued for a few minutes with a current density 
of 10 to 20 amperes per square foot the article is taken from 
the bath, washed and dried. Other metals, such as copper 
or silver, may now be deposited upon the zinc coating, using 
the ordinary precautions commonly observed in the deposi¬ 
tion of such metals upon zinc. 

If gold is to be deposited upon it, it is necessary first to 
plate on a thin coating of copper, otherwise in a short time 
the gold sinks into the zinc and in a few weeks almost 
disappears. 

The authors do not state whether aluminium coated with 
zinc can be readily soldered, but probably there would be 
no difficulty in doing this. F. M. P. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

We learn from Science that Mr. John D. Rockefeller has 
given 100,000k to the Johns Hopkins Hospital, in order 
that the work of the institution may not be curtailed owing 
to the losses from the recent Baltimore fire. The Maryland 
Legislature has voted 5000k annually for two years to the 
Johns Hopkins University. By the will of Mrs. Farnham, 
widow of . the late Prof. Henry Farnham, Yale University 
receives 10,500k for the endowment fund of the medical 
school and 7900k for the endowment fund for the library. 

It is announced in Science that the Assembly has passed' 
a Bill appropriating 50,000k for the New York State College 
of Agriculture at Cornell University; that President C. E. 
Miller, of Heidelberg University, Tiffin, Ohio, has secured 
pledges to the amount of 30,000k for the fuller equipment 
of this university, io,oook of this amount to be expended 
in buildings, and 20,000k to be added to the permanent 
endowment; and that Mr. Andrew Carnegie has given 
6000k to Berea College in Kentucky. 

At a recent meeting of the New York section of the 
American Chemical Society a discussion on the training 
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of technical chemists: was opened with a paper by Mr. 
J. B. F* Herreshoff. The paper insists that before deciding 
on the best methods of training technical chemists, it must 
be seen that, they are sufficiently educated on the proper 
lines to enable thefti readily to become technical- chemists 
of great value. To achieve the greatest success in such 
work-a technical chemist should perfect his mathematics 
and become thoroughly familiar with physics as well as yyith 
mechanical engineering. After men have gone through a 
regular course, in chemical engineering they should be 
trained before leaving college in a practical manner in the 
application of chemistry as well as in examples of engineer¬ 
ing problems.; Later, the paper lays it down that to become 
a skilful investigator ip a research chemical laboratory re¬ 
quires both a proper education at college as a chemical 
engineer, especially full in chemistry, and also a training 
at college-in original thought as applied to practical investi¬ 
gation, and to; forking up and improving processes. 
Applied chemistry would be greatly, benefited if, colleges 
would come in closer touch with the manufacturer. A plan 
that has been in successful practice at Brown University 
for the last few years was then described. A separate com¬ 
mittee for each department of study is. carefully selected 
from the old students. These committees visit the college 
once dr more a year; they consult and exchange views with 
the heads of the departments. Each member reports his 
recommendations to the chairman of his committee, who 
incorporates the same in his report to the president of the 
college. In this way the college authorities are kept in 
close touch >.with' modern technical requirements. 


SOCIETIES AND ACADEMIES. 

London. 

Zoological Society, April 19.—Dr. Henry Woodward, 
F.R.S., vice-president, in the chair.—Mammals obtained 
by the late Mr. W. G. Doggett on the Anglo-German 
Boundary Commission: Oldfield Thomas, F.R.S., and 
Harold. Schwann, Twenty-one species were enumerated, 
of which three were described as new.—Contributions to the 
anatomy *of the Lacertilia, ii. : F. E. Beddard, F.R.S. 
The present part dealt with some points in the structure 
of the Teguexin (Tupinambis).—The Triassic reptile Teler - 
peion elginense , based on new material recently procured 
at Lossiemouth by Mr. William Taylor : G. A. Boulenger, 
F.R.S.—Descriptions of twenty-three new species of butter¬ 
flies belonging to the family Erycinkke, from tropical South 
America : Herbert Drucer, —The theriodont mandible and 
its mode of articulation with the skull : Dr. Robert Broom. 

Foyal Meteorological Society, April 20. — Captain D. 
Wilson-Barker,. president, in the chair.—The variation of 
the population of India compared with the variation of 
rainfall in the decennium 1891--1901 : W. L. Dallas. The 
author showed that during the four years 1891-5, the rain¬ 
fall was generally normal or heavy over nearly the whole 
country, and during the six years 1895-1901 the rainfall 
was greatly deficient. During the former, or “ wet ” 
period^ the "rainfall was deficient over Upper Burma and 
Madras, .was .normal over the remainder of Burma, Assam, 
Bengal, and the west coast of the peninsula, and was ex¬ 
cessive. elsewhere; while during the latter, or “dry,” 
period, the rainfall was again deficient over Upper Burma, 
normal or excessive over the remainder of Burma, Assam, 
Bengal, the, United Provinces, the North-west Frontier 
Province, and the south of Madras, and was deficient else¬ 
where,. mostly so over Rajputana and neighbouring areas. 
The general census of India on March. 1, 1901, showed the 
total, population to be 293,475,477, which, excluding the 
territories not included in the 1891 census, was an increase 
of only 1.3 per cent. The population had thus failed to 
increase according to the normal rate during the decade. 
Part of this failure, was, nb doubt, due to epidemics. The 
author, however, , shows that there is an unmistakable re¬ 
lationship between the variations of the population and the 
variations of rainfall during the dry years. The area within 
which the most serious decrease of population occurred 
coincides almost exactly, with the area of greatest deficiency 
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of rainfall.—The cause of autumn mists : Dr. J. B. Cohen, 
'the author describes experiments made by him on Comston 
Lake some time ago. 

Dublin. 

Royal Irish Academy, April 25. —Prof. Ailsinson, presi¬ 
dent, in the chair.—The secretary read a paper by Dr. 
J. L. E. Droyor containing the results of a survey of the 
great spiral nebula Messier 33 in the constellation 
Triangulum; 431 stars and nebulous points- of conden¬ 
sation found on a photographic negative taken by Dr. 
Isaac Roberts were micrometrically measured, and their 
standard coordinates computed. 

Paris. 

Academy of Sciences, April 18. —M Mascart in the 
chair.—On the horistic method of Gylden : H. Poincare. 
In a work on the series employed in the theory of planets, 
Gylden has expounded two methods which he entitles 
horistic. The first of these has been shown to be open to 
grave objections, and in the present paper the second is 
examined, with the result that it is found to give not .the 
general solution, but a particular solution, which the author 
calls a periodic solution. It differs numerically from the 
solution given by Gylden.—On the presence of argon in 
the gas from the fumerolles at Guadeloupe : H. Moissan. 
The gases were collected under conditions which precluded 
the possibility of any contamination by any atmospheric 
air, and proved on analysis to consist chiefly of carbon 
dioxide and nitrogen, together with ’ small quantities of 
sulphuretted hydrogen, oxygen, and argon. This latter gas 
has been found' in ail samples of gases - from funierolles 
which have been analysed by the author up to the present. 
—The action of silicon upon water at a temperature near 
ioo° C. : H. Moissan and F. Siemens. By the prolonged 
action of water at about 95° C. upon silicon, either crystal¬ 
line or amorphous, a small quantity of hydrogen is evolved, 
and each particle of silicon is surrounded by a coating- of 
hydrated silica. This effect was shown to be due to the 
minute amount of alkali dissolved - from The glass, since 
it was stopped by the presence of a small quantity of acid, 
and no such effect could be observed in vessels of platinum 
or of fused silica.—On a new entire function : G. Mittag- 
LefHer.—Permanent modifications. On the properties of 
systems affected with both hysteresis and viscosity: 
P. Duhem.— The influence of lateral pressures on the 
resistance of solids to crushing : M. Considers. The 
crushing resistance of cement is increased by lateral pressure 
on the specimen. The curves given in the paper show that 
there is a linear relation between the crushing resistance 
and the external pressure on the sides of the test piece.— 
On certain ordinary differential equations of the second 
order : S. Bernstein. —On a series analogous to modular 
functions : M. Lerch. —On the theory of systems of 
differential equations : L. Schlesinger. —On the compensa¬ 
tion of interferences and the measurement of small thick¬ 
nesses : Georges Meslin. The retardation due to a thin 
isotropic plate is balanced by the retardation due to the 
rotatory polarisation of quartz. In this way a thickness 
of air of the order of o-oi mm. is balanced by a piece of 
quartz several centimetres in thickness. The great 

sensitiveness of the method lends itself to the determin¬ 
ation of the optical properties of crystalline bodies which 
can only be obtained in the form of thin plates.—On the 
spectrum of zinc : Maurice Hamy. The interference method 
has been recently subjected to criticism; the author has 
re-determined some of the wave-lengths of -the principal 
rays of zinc, and shows that they are in absolute accord 
with the results of Perot and Fabry.—On some bodies 
acting on the photographic plate : Edmond van Aube!. A 
description of experiments with resin giving results 
analogous with those of Russell and Graetz on hydrogen 
peroxide and turpentine.—The action of the Hertzian 
oscillations on faintly luminous objects : C. Gutton. The 
action of the Hertzian waves is similar to that of the «-rays. 
—On a system of damping : MM. Fave and Carpentieiv 
A system of very fine wires or glass capillary tubes is 
arranged radially round the moving needle, the damping 
effect being produced by the viscosity of the air. The 
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